Background: This article explores ethnic minority generational differences in smoking behavior, frequency of alcohol consumption, and dietary style in Britain, and whether these differences can be explained by generational differences in socioeconomic status and ethnic identity. Method: Multivariate analyses using wave 2 (2010-2012) and wave 5 (2013-2015) of the United Kingdom Household Longitudinal Study on smoking behavior, frequency of alcohol consumption, and dietary style from 59,189 White British, 1690 Indians, 960 Pakistanis, 555 Bangladeshis, 1060 Black Caribbeans, and 1059 Black Africans, adjusted for demographic characteristics, socioeconomic status and ethnic identity. Results: While we find little evidence for generational differences in dietary style, second-generation Indians, Pakistanis, and Black Caribbeans have a significantly higher probability of smoking than the first-generation, and all second-generation minorities are significantly more likely to consume alcohol than their first-generation counterparts. Such generational differences in alcohol consumption are partly explained by second-generation minorities' weakened ethnic identity and higher socioeconomic status. Conclusions: This study facilitates a better understanding of minority generational differences in health behaviors and the role of socioeconomic status and ethnic identity, highlighting the need for future policy interventions to target certain second-generation ethnic minorities who have adopted certain host society unhealthy lifestyles.
Introduction
Previous research in Britain shows that newly arrived immigrants tend to have better health than their non-migrant and host society counterparts due to self-selection effects, but their health advantages tend to diminish over time and generations. This is known as the migrant health paradox [1, 2] . It is argued that an essential reason for the generational deterioration of health could be generational changes in health behaviors and lifestyles, highlighting the importance of understanding ethnic minorities' generational transition in health behaviors [3] .
In Britain, relatively large immigrant groups (e.g., Indians, Pakistanis, Bangladeshis, Black Caribbeans, and Black Africans) mainly come from South Asian, the Caribbean, and Sub-Saharan African regions [4] . In these areas, local cultural and religious norms often prohibit or discourage certain detrimental health behaviors such as tobacco and alcohol use, emphasize asceticism and sacredness of the body, and encourage some healthy lifestyles such as vegetarian diets [2, 5, 6] . In addition, the cultures of these regions tend to emphasize obedience to parents and authority, family honor, and interdependence of Thus, this article's objective is to explore the generational differences in health behaviors and see whether the differences, if any, can be explained by their socioeconomic status (SES) and degree of ethnic identity. If the second-generation minorities are more likely to adopt unhealthy lifestyles than the first-generation, policy interventions to boost healthy lifestyle and ethnic health equity may need to be more targeted at these population groups. However, if health behaviors do not vary over minority generations, scholars and policymakers may need to focus on other factors that may contribute to ethnic minorities' poor health, such as discrimination, racial harassment, and economic inequalities.
Methods

Data and Sample
In this study, the data come from wave 2 (2010-2012) and wave 5 (2013-2015) of the United Kingdom Household Longitudinal Study (UKHLS). Launched in 2009, the UKHLS contains high-quality longitudinal data covering a variety of subjects such as family, work, health, and education, and it aims to enable a better understanding of large-scale socioeconomic changes [20] . We used both waves of the UKHLS because they are the only waves that have detailed and consistent measures of respondents' health behaviors and ethnic identity, and the response rate is 61%. The UKHLS comprises a multistage stratified and clustered general population sample (GPS) of about 40,000 households as well as an ethnic minority boost sample (EMBS) that was designed to yield about 1000 respondents for the five major ethnic minorities in Britain: Indian, Pakistani, Bangladeshi, Black Caribbean, and Black African [20] . Thus, cross-sectional weights provided by the UKHLS are used to adjust for the non-response rate and unequal selection probabilities. The data collected were reviewed and approved by the university institutional review board.
Measures
Ethnicity
Ethnicity is measured by self-identified ethnic classification. Respondents were asked to select the ethnic group to which they thought they belonged from a list of 18 ethnic categories (for more details, see https://www.understandingsociety.ac.uk/). Using this approach, White British are defined as the respondents who identify themselves as 'White British/English/Scottish/Northern Irish'. Similarly, the five minority groups (i.e., Pakistani, Bangladeshi, Indian, Black African, and Black Caribbean) were identified.
Migration Generation
Previous research [4, 21] was followed in order to distinguish further the five minority groups between first (born overseas) and second or later generations (born in or arrived in the UK before the compulsory schooling age, i.e., five). Although it is argued that this ethnic classification may conceal important cultural and religious heterogeneities within ethnic groups [22] , this study still uses this classification for consistency and easy comparability with previous research.
Health Behaviors
The dependent variables are three health behavior indicators. Smoking behavior is a binary variable that measures whether respondents currently smoke or not: 1 (Yes) and 0 (No). The frequency of alcohol consumption is an ordinal variable including eight categories: 1 (not at all in last 12 months), 2 (once or twice a year), 3 (once every couple of months), 4 (once or twice a month), 5 (once or twice a week), 6 (three or four days a week), 7 (five or six days a week), and 8 (almost every day). The number of servings of fruits and vegetables eaten per day (ranges from 0 to 26) is a count variable that measures the health level of dietary style.
Covariates
This study also includes three types of covariates: demographic characteristics, SES, and ethnic identity. These factors have been shown to have a significant impact on people's health behaviors [17] .
Demographic characteristics include respondents' age, gender, and marital status (including three categories: single, married/cohabited, and separated/divorced/widowed).
SES includes two indicators: respondents' occupational class measured by The National Statistics Socio-economic Classification (including five categories: inactive, unemployed, working class, intermediate class, and salariat class), and logged equivalized household income (adjusted for the number of people in the household).
Ethnic identity is measured by a question asking respondents about the extent to which ethnic background is important to their identity on a four-point ordinal scale: 1 (very important), 2 (fairly important), 3 (not very important), and 4 (not important). It is widely argued that weaker ethnic minority identities are an essential sign of ethnic assimilation [22, 23] .
Modeling Strategy
This study uses Logistic and Poisson regression models to predict smoking behavior (binary variable) and the number of servings of fruits and vegetables eaten per day (count variable), respectively. As the frequency of alcohol consumption generally follows a normal distribution (skewness = 0.16), it is treated as a continuous variable and analyzed by linear regression models. To explore whether ethnic minority health behaviors gradually converge towards those of White British over generations, we first compared White British to first and second-generation ethnic minorities, respectively, controlling for demographic characteristics. Next, in order to explore the generational differences within ethnic minorities and the role of SES and ethnic identity, we restricted the sample to ethnic minorities and compared the first to the second-generation minorities, while adding demographic characteristics, SES and ethnic identity stepwise into the models. Table 1 reports descriptive statistics by ethnic groups. Overall, all ethnic minority groups are younger and are more likely to reside in urban areas than White British. While Indians, Pakistanis, and Bangladeshis are more likely to be married than White British, and Black Caribbeans and Black Africans are less likely to be married than White British. In addition, all ethnic minorities except Indians have lower SES (occupational class and household income) than White British. In terms of health behaviors, all ethnic minorities are less likely to be current smokers, have lower levels of alcohol consumption, and eat fewer servings of fruits/vegetables per day compared to White British.
Results
Descriptive Statistics
To understand the generational changes, Table 2 further reports the descriptive statistics by generational status within each ethnic minority group. Overall, second-generation ethnic minorities are younger, less likely to be married, and have higher levels of occupational class and household income than their first-generation counterparts. In terms of health behaviors, all second-generation ethnic minorities are more likely to smoke, have higher levels of alcohol consumption, and eat fewer servings of fruits/vegetables per day compared to the first-generation. Finally, compared to the first-generation, all second-generation ethnic minority groups are less likely to attach great importance to their ethnic background. Note: 1st gen. refers to the first generation, and 2nd gen. refers to the second generation.
Regression Analysis
Smoking Behavior
After adjusting for demographic characteristics, Model 1 in Table 3 shows that all first-and second-generation minorities except first-generation Bangladeshis and second-generation Black Caribbeans are significantly less likely to smoke than White British. In terms of generational differences, Model 2 show that, after controlling for demographic characteristics, second-generation Indians, Pakistanis, and Black Caribbeans are 10%, 8%, and 21% more likely to smoke than their first-generation counterparts, respectively. However, after adding SES and ethnic identity into the models, the generational differences generally remain similar, suggesting that both factors do not play a crucial role in explaining the generational differences. For robustness of the results, Table A1 in the Appendix repeats the above analysis by comparing ethnic and generational differences with the probability of being ever-smoker vs. never-smoker. Similarly, second-generation Indians, Pakistanis, Black Caribbeans, and Black Africans are 20%, 14%, 28%, and 14% more likely to smoke than their first-generation counterparts, respectively. These patterns remain similar after controlling for SES and ethnic identity. Table 3 . Logistic regression models predicting ethnic minority generational differences in the probability of being current smoker (vs. non-current smoker). Note: Models report average marginal effects and robust standard errors in parentheses, *** p < 0.001, ** p < 0.01, * p < 0.05. SES: socioeconomic status.
Frequency of Alcohol Consumption
Model 1 in Table 4 shows that all ethnic minorities, regardless of migration generation, have significantly lower frequencies of alcohol consumption than White British, but the ethnic differences are less pronounced among the second-generation ethnic minorities. Consistent with these findings, Model 2 shows that all second-generation ethnic minorities, especially Indians, Bangladeshis, and Black Caribbeans have significantly higher frequencies of alcohol consumption than their first-generation counterparts. As can be seen from Model 3, after controlling for SES, the generational differences are to some extent attenuated in size for all ethnic groups except Pakistanis. In particular, the generational difference becomes non-significant for Black Africans. Further Sobel-Goodman mediation tests suggest that around 7-11% of generational differences are significantly mediated by SES for these groups (p < 0.05). With ethnic identity entered in Model 4, the generational differences remain similar but are to some extent attenuated in size for Bangladeshis. Further Sobel-Goodman mediation tests suggests that around 17% of the generational gap is significantly mediated by an ethnic identity for Bangladeshis (p < 0.05). Note: Models report coefficients and robust standard errors in parentheses, *** p < 0.001, ** p < 0.01, * p < 0.05.
Dietary Style
Model 1 in Table 5 shows that after controlling for demographic characteristics, all ethnic minorities tend to eat significantly fewer fruits/vegetables than White British. Moreover, the ethnic differences are generally more pronounced among second-generation Indians, Black Caribbeans, and Black Africans. Model 2 shows that holding demographic characteristics constant, second-generation Indians tend to eat significantly fewer fruits/vegetables than their first-generation counterparts, and the generational difference remains similar even after controlling for SES and ethnic identity. In addition to Indians, there are no significant generational differences for other ethnic minority groups. To ensure the robustness of the results, we have recorded the number of servings of fruits/vegetables eaten per day into a binary variable, i.e., whether five or more servings of fruits/vegetables are consumed per day, and conducted logistic regression analysis, as shown in Table A2 . Consistent with the results in Table 5 , ethnic minorities are on average less likely to eat five or more servings of fruits/vegetables than White British. There is little evidence for generational differences in dietary style for most ethnic minorities. Note: Models report coefficients and robust standard errors in parentheses, *** p < 0.001, ** p < 0.01, * p < 0.05.
Discussion
As the Race Equality Scheme of the Department of Health in Britain states, 'the NHS increasingly needs to take into account not only cultural and linguistic diversity but also needs to be able to cater for varying lifestyles and faiths' (The Department of Health, 2005, p.12). As a result, exploring generational changes in health behaviors could not only help gain a deeper understanding of ethnic health disadvantages but could also shed light on public policy in terms of providing culturally diverse health care services and promoting healthy lifestyles. Thus, this article contributes to previous research by exploring whether British ethnic minorities have undergone a generational transition in health behaviors and whether such transitions, if any, can be explained by their SES and degree of ethnic identity.
In terms of smoking behavior, we find that second-generation Indians, Pakistanis, and Black Caribbeans have a significantly higher probability of smoking than their first-generation counterparts. This result lends some support to classical straight-line assimilation theory and is consistent with previous studies from the U.S. [5, 6] . The relatively high probability of smoking may imply potential health risks for the second-generation of these groups, which could exacerbate ethnic inequalities in health and may warrant policy intervention. Importantly, we find that the generational differences in smoking behavior are not explained by generational differences in SES and ethnic identity, highlighting that other unobserved characteristics may play a role in explaining the generational transition in smoking behavior. For Bangladeshis and Black Africans, there is little evidence for generational changes in smoking behavior. One possible explanation could be that both groups may be well protected by their ethnic communities from adopting unhealthy behavior or lifestyles in the host society [9] .
In terms of alcohol consumption, we find strong evidence of generational changes for all ethnic groups with the second-generation being significantly more likely to consume alcohol than the first-generation. This result is consistent with previous studies from the U.S. [5, 6] and suggests that high levels of alcohol consumption among the second-generation may be a potential reason for ethnic minorities' generational deterioration of health, highlighting the need for policy intervention. Moreover, these generational differences are partly explained by second-generation ethnic minorities' higher SES and weakened ethnic identity. Although ethnic minorities' upward social mobility is often associated with the improvement of health, the process of social mobility could also mean that ethnic minorities have more interactions with White British and higher levels of exposure to White British culture and lifestyles and gradually attach less importance to their home country's traditions regarding alcohol drinking [4] .
In terms of dietary style (i.e., the number of fruits and vegetables eaten per day), we find that both first-and second-generation ethnic minorities are significantly less likely to eat fruits and vegetables than White British to a similar degree, and there are no significant generational differences. One exception is Indians, but the size of the generational difference for Indians is very small. Overall, this pattern is partly because dietary habits are primarily socialized within families, whereas the formation of smoking and drinking behaviors may also depend on socialization in other social settings such as schools, neighborhoods, and workplaces. Nevertheless, the lower levels of fruit and vegetable consumption among both first-and second-generation ethnic minorities compared to White British may be an essential reason for the poor health of ethnic minorities and warrant health policy intervention.
Limitations and Future Research Directions
Despite several contributions to previous literature, there are several limitations in this study that could be the focus of future research. First, due to data limitation, this article primarily used migration generation and ethnic identity to measure acculturation, but such a measure is incomplete and may only capture a single dimension of acculturation. Future research could profitably use more comprehensive measures of ethnic acculturation such as length of time stayed in the host society, the language used at home, inter-ethnic social networks, and neighborhood ethnic composition. Second, there are substantial remaining unexplained generational differences in smoking behavior and alcohol consumption net of demographic characteristics, SES, and ethnic identity, highlighting the complexity of generational transition in health behaviors. Future research could explore whether such generational differences could be explained by other ethnic minorities' characteristics that were not included in this research. Finally, because all ethnic minorities analyzed in this study came from previous British colonial countries, they might have been influenced by British culture to a varying degree before migration, depending on the duration of colonization. Future research exploring the mechanisms behind the generational transition in health behaviors may need to distinguish between the effects of sending and host societies.
Conclusions
By exploring ethnic generational differences in smoking behavior, frequency of alcohol consumption, and dietary style, this article makes significant contributions to previous literature in terms of facilitating a better understanding of ethnic minorities' generational transitions in health behaviors, highlighting the need for future policy interventions to target certain second-generation ethnic minorities who have adopted certain host society unhealthy lifestyles. In addition, this article also raises important questions for future research by emphasizing the complex mechanisms of generational transition in health behaviors. 
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Appendix A Table A1 . Logistic regression models predicting ethnic minority generational differences in the probability of being an ever smoker (vs. never smoker). Note: Models report average marginal effects and robust standard errors in parentheses, *** p < 0.001, ** p < 0.01, * p < 0.05. Table A2 . Logistic regression models predicting ethnic minority generational differences in the probability of having five or more servings of fruits or vegetables per day. Note: Models report average marginal effects and robust standard errors in parentheses, *** p < 0.001, ** p < 0.01, * p < 0.05.
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